The air-surface exchange is strongly dependent on the landuse and meteorology, with 9% of net emission 26 from forest ecosystems, 50% from shrubland, and savanna and grassland, 33% from cropland, and 8% from 27 other landuses. Given the large agricultural land area in China, farming activities play an important role on 28 the air-surface exchange in farmland. Particularly, rice field shift from a net sink (3.3 Mg uptake) during
Based on Hg
II reduction mechanisms proposed in peer-reviewed literature(Moore and Carpi, 
where K 1 is the photo-reduction rate constant of Hg II in soil pore water (a comprehensive parameter list with 
Updates for air-terrestrial exchanges

169
Extending from the two categories (vegetated surface canopy and bare land) considered in Wang et al.
170
(2014b), the terrestrial system is divided into four categories: vegetated surface with unsaturated soil 
184 where is the soil compensation point, is the water diffusion resistance.
185
The governing equation for air-surface exchange in barren or sparsely vegetated land, and snow/ice 186 surface is :
For bare land, R g is calculated following Zhang and Lindberg (1999):
190
For snow/ice surface, R g is evaluated following Zhang et al. (2012b) : 
222
savanna/grassland, cropland, and other landuses, respectively (Table 1) .
223
In the simulation, the Hg 0 concentration retrieved from the output of the Hg extension of Community 
263
Figure 3 illustrates the model response to the model variables at the two experimental levels in Table   264 2. Noting that the two experimental levels represent the typical endpoints of environmental parameter 
317
Overall, the annual net natural emission in China is 465.1 Mg Hg (Table 3) 
423
The measured air-soil flux ( grassland, which has higher mean flux in cold seasons (50% higher, p=0.36). 
437
The underestimated fluxes over grassland and cropland can be attributed to several possible reasons.
438
One is the bias caused by the comparatively coarser spatial resolution (36 km) of meteorological parameters 439 and soil properties that limit the reproduction of the instantaneously measured fluxes at observational sites.
440
In addition, the kinetic constants observed by laboratory study are used in the simulation for grassland and stoma less the re-emission and from cuticle) and by stoma, compared to the estimate (mean and 95%
